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Comparing the Effectiveness of Processing Instruction and Production-Based Instruction 
on L2 Grammar Learning: The Role of Explicit Information 
Adem Soruç, Jingjing Qin, YouJin Kim 
This article reports on a study that investigated whether processing instruction (PI) or 
production-based instruction (PBI) are more effective for the teaching of regular past simple 
verb forms in English. In addition, this study examined whether explicit grammatical 
information (EI) mediates the effectiveness of PI or PBI. A total of 194 Turkish EFL students 
were randomly assigned to one of the four experimental groups: PI+EI, PI–EI; PBI+EI, PBI–
EI, or a control group and completed interpretation and production tasks. The results 
demonstrated that (a) the PI-EI group and PBI-EI group performed equally well on both 
interpretation and production tasks; (b) when EI was a factor, the PI+EI group outperformed 
the PBI+EI group on the interpretation task only; no significant difference was found on the 
production task; (c) no significant differences were found between the PI+EI or –EI groups, 
and the PBI+EI or –EI groups. Pedagogical implications of these findings are discussed, and 
suggestions made for future research. 
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The role of processing instruction (PI) and production-based instruction (PBI) on second 
language development has received a large amount of attention in the field of second 
language acquisition (SLA), (see DeKeyser & Botana, 2015; Shintani, 2015; Shintani, Li, & 
Ellis, 2013 for comprehensive reviews). Many experimental studies have investigated 
VanPatten’s (1996, 2004) input processing model and its application known as ‘processing 
instruction,’ comparing it to a variety of different types of production-based instruction.  
According to VanPatten (2004), processing is ‘an on-line phenomenon that takes place 
in working memory’ (p. 7) while establishing, whether partially or completely, a connection 
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between a form and its meaning. Although comprehensible and meaning-bearing, not all input 
is processed, internalized and eventually produced. To this end, VanPatten (1996, 2004) 
suggests his model of input processing (see figure 1). VanPatten (1996) defines input 
processing as ‘what learners do to input during comprehension – how intake is derived’ (p. 7) 
or ‘how learners get form from input and how they parse sentences during the act of 
comprehension while their primary attention is on meaning’ (VanPatten, 2002, p. 757). 
According to his model, processing mechanisms are strengthened by focused practice or 
structured input activities to ensure that the target form is processed, and correct form-
meaning connections are made.  
Figure 1. Processing instruction in foreign language teaching (VanPatten 2004, p. 26) 
To complement his input processing model, VanPatten (1996, 2004) developed a new 
pedagogical approach known as processing instruction, which is ‘a type of focus on form 
instruction that is predicated on a model of input processing’ (Wong, 2004a, p. 33). VanPatten 
(2015) recently defined PI briefly as an intervention rather than a method which could be 
‘designed to be used as needed’ (p.105) to help L2 learners overcome their default processing 
problems related to both morphological forms and syntactic features. Broadly defined, it is 
one means of helping L2 learners derive ‘better input’ (Lee & Benati, 2009, p. 38) or ‘richer 
intake from input’ (Wong, 2004a, p. 33), or as Sharwood-Smith (2015, p. 271) concisely put 
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it, ‘a direct application’ of input processing.  
As a type of explicit grammar instruction, PI draws the learner’s attention directly to a 
linguistic feature in three steps: the first component is explicit information (EI), in which 
learners are overtly provided metalinguistic information and rules related to the target 
grammatical form, for instance the regular simple past verb form (–ed) in English. The second 
component/step is that learners receive strategy training, for instance, related to the same 
morpheme. With the –ed example, they are told not to rely on temporal adverbs such as 
“yesterday” in the sentence but to rely on the morphological form –ed alone to make meaning. 
The third component is structured input, which is based on the primacy of meaning principle, 
in which learners never produce the targeted structure; instead, they are exposed to a series of 
both aural and written interpretation (comprehension) activities. No type of input activity can 
be called structured input unless it includes two main types of activities: referential and 
affective (Lee & VanPatten, 2003). While referential activities require learners to make a 
correct choice between right and wrong options by focusing on the form itself, affective 
activities require learners either to ‘express an opinion, belief or some other affective response 
… about the real world’ (Wong, 2004a, p. 43) or to ‘offer opinions or indicate something 
about themselves’ (VanPatten & Borst, 2012, p. 272). On the other hand, PBI is ‘a form of 
explicit output practice’ (Keating & Farley, 2008, p. 640) which, like PI, consists of EI about 
the targeted structure and strategy training about default processing strategies. However, PBI 
learners, unlike learners using PI, are encouraged to produce the target form through 
structured output activities, so that the target form becomes salient to learners while 
producing it. PBI consists of referential and affective activities through which learners are 
encouraged to produce the correct form of the targeted structure both orally and in a written 
form.  
Processing Instruction and Production-based Instruction 
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Ever since VanPatten and Cadierno (1993) published their original study, a large body of 
research has mushroomed comparing PI to different kinds of PBI such as traditional 
instruction (TI) (e.g., VanPatten & Cadierno, 1993), meaning-based output instruction (MOI) 
(e.g., Farley, 2001), meaning-based drills instruction (MDI) (e.g., Keating & Farley, 2008), 
communicative output (CO) (e.g., Toth, 2006) and dictogloss tasks (DG) (e.g., Qin, 2008; 
VanPatten, Inclezan, Salazar, & Farley, 2009). For instance, VanPatten and Cadierno’s study 
(1993) investigated possible differences in the effectiveness of PI and traditional instruction 
(TI) on the acquisition of direct object pronouns in Spanish. The results showed that the PI 
group significantly outperformed the TI group on an interpretation task. Furthermore, 
although learners in the PI group were never pushed to produce the target structure in the 
instructional stage, they performed equally as well as those in the TI group on the production 
task. These results showed that PI provides a ‘double bonus’ (p. 54) to the learner not only in 
terms of processing but also for producing the targeted structure.  
 Since then, a large body of research on different grammatical structures in different 
languages has been conducted, including Spanish preterit (past) tense (Cadierno, 1995), 
Spanish accusative clitics (VanPatten & Sanz, 1995; VanPatten & Fernandez, 2004; 
VanPatten, Farmer & Clardy, 2009; VanPatten et al., 2009),  Spanish subjunctive (Farley, 
2001),  Italian future tense (Benati, 2001), Spanish copula verbs ser and estar (Cheng, 2002), 
French causative (VanPatten & Wong, 2004), English simple past tense (Benati, 2005; Benati 
& Angelovska, 2015), English simple present tense (Bayrak & Soruç, 2017), and Japanese 
past tense and passive constructions (Benati, 2016). All these studies found similarly that on 
interpretation tasks, learners exposed to PI performed significantly better than those receiving 
the different types of PBI mentioned above. On production tasks, however, no significant 
differences were found between PI and PBI. These results lend support to PI over PBI, given 
the fact that learners in PI never practised producing the targeted form in the instructional 
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sessions.  
In addition, some studies found that PI and PBI students performed equally well on the 
acquisition of the Spanish subjunctive (Collentine, 1998; Farley, 2004a) and English passive 
voice (Qin, 2008). Attributing the equal performance of the groups to the nature of the 
structure, these studies argued that it was the efficacy of PBI, not the ineffectiveness of PI, 
that enabled PBI learners to receive more ‘incidental input’ (Farley, 2004a, p. 168), and thus 
to be ‘more PI-like than intended’ (Farley, 2004a, p.167).  
Not all studies in the literature, however, have found advantages of PI compared to 
other instructional types; this is the case for Spanish direct object pronouns and the 
conditional (DeKeyser & Sokalski, 1996), Spanish direct object pronouns (Salaberry, 1997; 
Morgan-Short & Bowden, 2006; Keating & Farley, 2008), Japanese honorifics (Nagata, 
1998), French causative instruction (Allen, 2000), French direct object pronouns (Erlam, 
2003), Spanish anticausative clitic se (Toth, 2006), and English present subjunctive (Farley & 
Aslan, 2012). All these studies, contrary to earlier PI studies, found that on the interpretation 
task, either the PBI and PI groups scored equally, or PBI performed better than PI; 
additionally, on the production task, the PBI group performed much better than PI. DeKeyser 
and Sokalski (1996) argued that their findings were consistent with the premise of the Skills 
Acquisition Theory, according to which ‘input practice is better for comprehension skills, and 
output practice for production skills’ (p. 613). Additionally, Allen (2000) argued that 
VanPatten and Cadierno’s (1993) results are ‘not generalizable’ (p. 80) specifically to the 
acquisition of the French causative, claiming PI could be effective only for certain 
grammatical structures.  
Processing Instruction and Explicit Information 
Another controversial line of inquiry is related to the role of explicit information in the first 
and second language (McManus & Marsden, 2017) and in PI. To investigate any possible 
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effect of EI in PI, for instance, VanPatten and Oikkenon (1996) carried out a study which 
compared learners receiving PI+EI (full PI), PI-EI (structured input only), and EI only. 
According to their results, both the PI+EI and PI-EI groups not only performed equally well 
over time but also scored better than the EI-only group on the interpretation and production 
tasks, which suggests that it is structured input, not EI, that helps learners to acquire Spanish 
clitic object pronouns. A large body of studies have replicated VanPatten and Oikkenon’s 
(1996) research on different grammatical structures such as the use of de with avoir in French 
(Wong, 2004b), Italian future tense (Benati, 2004a), gender agreement in Italian (Benati 
2004b), Spanish direct object pronouns (Sanz, 2004; Sanz & Morgan-Short, 2004; Fernandez, 
2008; VanPatten & Borst, 2012; VanPatten, Collopy, Price, Borst, & Qualin, 2013), Russian 
nominative/accusative case marking on nouns (VanPatten et al., 2013), and idiom learning in 
second language (Kim & Nam, 2017). All these studies found that EI is not a necessary 
component for the greater effectiveness of PI, because whether PI was with or without EI, the 
groups did not outperform one another on both interpretation and production tasks.  
Other replication studies were conducted on the Spanish subjunctive (Farley, 2004b; 
Fernandez, 2008; Russell, 2012), Spanish ser/estar copula distinction and object-verb-subject 
structures (Botana, 2013), German word order (e.g., Culman, Henry, & VanPatten, 2009; 
Henry, Culman, & VanPatten, 2009; VanPatten et al., 2013), German accusative case markers 
(Henry, Jackson, & Dimidio, 2017), and French causative faire (VanPatten et al., 2013). All 
these studies found different results from those of VanPatten and Oikkenon (1996); that is, 
they reported a superior effect of the PI+EI group over PI-EI, thereby revealing a significant 
effect for EI, as well as that of structured input, in PI. In these studies, EI was found to play a 
facilitative role in PI, and therefore it was suggested to be beneficial in PI for different 
language features; this, however, depends on the nature of the tasks and the associated 
processing problem (Farley, 2004b; Fernandez, 2008; Henry et al., 2009). Botana (2013) also 
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favored the provision of EI for task-essential activities in PI, as ‘knowledge derived from EI-
based treatments can be and often is a necessary precursor for any other more automatized 
knowledge to ever be possible’ (p. 164).  
Purpose of the Current Study  
Previous research has shown that the role of EI in PI is still ‘open’ (VanPatten & Borst, 2012, 
p. 102) and ‘far from settled’ (DeKeyser & Botana, 2015, p. 302). As for PBI groups, 
according to Shintani (2015), some studies provide both EI and strategy training, while others 
provide only EI for PBI groups. This inconsistency also makes the role of EI in PBI unclear. 
Therefore, more studies are needed to measure the effectiveness of EI not only in PI but also 
in PBI in order to fully understand the effectiveness of PI and PBI in different conditions. 
Second, it is also clear from the literature that even after more than two decades, while 
the comparison of PI+EI to PBI+EI has already been made (e.g., Benati, 2005; VanPatten & 
Cadierno, 1993), PI-EI and PBI-EI groups have not been compared. Such a comparison could 
reveal whether structured input or structured output, irrespective of EI or strategy training, is 
more effective on the acquisition of the target structure.  
Third, PI+EI and PI-EI groups have been compared (e.g., Sanz & Morgan-Short, 2004; 
VanPatten & Oikkenon, 1996) and EI was not found to be as useful as structured input 
activities in PI. However, as to the role of EI in PBI, given that ‘dismissing the potential of EI 
without further qualification may be too hasty’ (DeKeyser & Botana, 2015, p. 296), the 
comparison of PBI groups (PBI+EI vs. PBI-EI) should not be ignored. Therefore, the present 
study compares a PBI with EI group to a PBI without EI group in order to reveal any effects 
of EI. Finally, many studies have focused on written production; thus, the investigation of oral 
production-based tasks could shed light on the effects of PI and PBI instruction.   
The main research questions addressed in this study are therefore as follows: 
1. Are there any significant differences between the PI condition and the PBI condition 
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on students’ learning of the simple past –ed as measured by a sentence-level aural 
interpretation task? How does explicit instruction mediate the effectiveness of PI and 
PBI?  
2. Are there any significant differences between the PI condition and the PBI condition 
on students’ learning of the simple past -ed as measured by a sentence-level oral 
production task? How does explicit instruction mediate the effectiveness of PI and 
PBI?  
The Study 
Setting and Selection of the Participants 
This quasi-experimental research was carried out over a period of two months at a foundation 
(English preparatory) school of an English-medium university in Istanbul, Turkey. Before 
students entered the department of their choice, they studied English as a foreign language 
(EFL) for a period of eight months in order to reach a satisfactory level of proficiency. At the 
school, learners first took the Michigan English Language Proficiency and Placement Test 
(2006); almost 1000 learners did not pass the proficiency test. 700 of these students were then 
placed into elementary-level EFL classes, while 300 were placed into pre-intermediate and 
intermediate classes. Elementary was selected as the target level for this study because of 
elementary learners’ processing difficulty in the English simple past tense marker (-ed) 
(Benati, 2005, 2016; Jiang, 2004).  
After receiving approval from the school director, the elementary learners (N = 700) 
were randomly distributed into thirty-five classes, of which nine were later randomly selected 
and assigned into eight instructional classes (two classes for each of the four instructional 
groups) and one control class. The initial sample consisted of 194 learners, of which two did 
not consent to be involved in the study and another 27 either failed to participate in the 
instructions or missed the assessment tests, thus leaving 165 learners for the pretest analyses. 
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Learners’ pretest scores were analyzed in order to exclude those learners with knowledge of 
the targeted structure; thus, another 21 learners were removed since they performed at or 
above 60% on both the interpretation task and the production task (e.g., Benati, 2005; 
Cadierno, 1995; Cheng, 2002; Russell, 2012; VanPatten & Cadierno, 1993). After this 
procedure, the final sample size for the posttest analysis was N = 144, distributed in the 
groups as PI+EI (n = 28), PI-EI (n = 32), PBI+EI (n = 32), PBI-EI (n = 36), and control group 
(n = 16).  
Instructional Materials and Implementation 
Two different material packets were developed from the students’ elementary-level course 
books considering the principles of VanPatten (2002, 2004) for PI groups and the principles 
of Lee and VanPatten (2003) for PBI groups. All the materials were piloted to ensure for 
clarity of information on the worksheet. Furthermore, an EI handout was prepared, in which 
formal properties of the target structure were described and information about a specific input 
processing strategy was given. In the handout, metalinguistic information and rules of the 
regular verb form of English simple past tense were briefly explained, and students were 
warned not to rely on lexical adverbs (such as yesterday) in the sentences but instead to focus 
on the tense ending or morphological form –ed to establish strong form-meaning connection 
(see Appendix C). The EI handout was given only in the first ten minutes of the first class to 
the PI+EI and PBI+EI groups. However, the PI-EI and PBI-EI groups did not receive the EI 
handout; they were engaged in another task during this time (e.g., talking about their earlier 
class, signing the attendance list). 
 Packet A: PI Activities. Packet A was given to both the PI+EI and PI-EI groups. The 
packet consisted of six referential and four affective structured input activities; ten in total. 
The students never produced the target form; they were only exposed to the target form 
through referential and affective structured input activities. The activities helped the students 
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to receive input by both reading and listening. While in the referential activities the learners 
chose one of the correct options focusing on the form -ed, in the affective activities, where 
there was no right or wrong answer, they indicated their own opinions choosing any possible 
option related to their lives (see a sample of the activities used in Appendix A). In the 
instructional stage, the students in both groups were given feedback only by saying ‘yes, 
correct’ or ‘no, incorrect’; any further explicit explanations were not provided. 
 Packet B: PBI activities. Packet B was prepared for the learners receiving both 
PBI+EI and PBI-EI. The packet consisted of six referential and four affective structured 
output activities. Contrary to Packet A, Packet B forced learners to produce the target 
structure in a meaningful and communicative context. In the referential structured output 
activity, the students were given a series of pictures and regular verbs in English in order to 
encourage them to tell or write a story using the past form (-ed) of the verbs. In the affective 
activity, they were asked to tell or write a story using the regular verbs (see a sample of the 
activities used in Appendix B). There was no separate feedback session, and the students 
received only ‘yes, correct’ or ‘no, incorrect’ on their production. 
Assessment Materials 
Two types of assessment tasks were used: an aural interpretation task and an oral production 
task (see Appendix D for sample tasks). The aural interpretation task required learners to 
make a choice between a right and wrong option at the time of listening, never producing the 
target structure (as in PI activities). It included ten target and five masking sentences to 
disguise the aim of the test, 15 in total. The oral production task aimed to elicit learners’ 
production level of – ed, and thus it forced them to produce the structure in a salient position 
without any temporal adverbs or time markers in the initial position of the sentence, as 
suggested by Lee and VanPatten (2003). It included ten pictures and verbs to help prompt the 
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students. The maximum possible score from both tasks was a total of 20 points when all the 
target items were answered correctly.  
For the pre-test, immediate posttest, and delayed posttest, three similar versions of both 
the interpretation and production task were produced and counterbalanced to avoid possible 
item familiarity effects and test order effects (Cheng, 2002). When all items in the three 
versions were answered correctly, the highest score was 60. The number of target verbs was 
also controlled to balance familiar and unfamiliar words by choosing one half (N = 30) as the 
‘old’ verbs used in the instructional material packets and the other half (N = 30) as ‘new’ 
verbs from other materials (such as students’ course books) at the same level. The three 
versions were piloted, and the coefficient alpha reliability analysis found acceptable levels of 
internal consistency (Cronbach’s alpha .84, .83, .83 for pretest, immediate posttest, and 
delayed posttest, respectively).  
Procedure 
Prior to the current study, a series of pilot studies were conducted with learners at different 
levels to decide the target level in the study. Learners at elementary, pre-intermediate and 
intermediate levels were asked to talk about their past activities, and all speaking samples 
were recorded. Elementary-level learners were found to rely on content or the message in the 
communication rather than focus on the form while interpreting and producing English simple 
past tense regular verb form. After the target level, elementary, was determined, to prevent 
students from being exposed to the target structure at least in their routine classroom hours at 
the time of the study, the teaching of the English simple past tense was postponed until after 
the study was completed. As the syllabus of all elementary-level classes was changed, up until 
the end of the study, the control class was not exposed to the target structure in the classroom; 
they read or listened to stories and/or did grammar exercises with structures other than the 
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target structure (present simple, present progressive, etc.). 
To prevent teacher variability, only one of the researchers (the first author) taught 
targeted form -ed. Instructions were given in four regular classroom hours in two consecutive 
days for each of the instructional groups. To prevent experimenter expectancy effect and any 
possible bias towards one group or another, the researcher (teacher) was observed by a regular 
classroom teacher filling out a checklist. One week before the intervention, a pretest packet 
with a consent letter and a background questionnaire was given to all learners; it took no more 
than half an hour; one day after the intervention, an immediate posttest was given, also 
completed in half an hour, and three weeks after the intervention, a delayed posttest was given 
and completed in half an hour. As the experimental groups could not receive all the 
instructions in one week, after the pretests, first the PI groups received treatment and the 
immediate posttest; in the following week, the PBI groups received the treatment. 
Treatment sessions for all the groups lasted for five weeks in total. On the tests, learners 
first started with the aural interpretation task (3 minutes) and then completed the oral 
production task at the language laboratory of the school (5 minutes). When measuring their 
oral performance, learners were asked to talk into an audio recorder about the pictures on the 
computer screen using the related verbs next to them. Five to ten students completed the oral 
task at a time, in order to prevent learners from hearing each other and so that their 
performance was audio recorded clearly in all the three versions of the tests. The first author 
transcribed the recordings together with the classroom teacher when marking the items. 
Scoring and Data Analyses 
In scoring the items in both interpretation and production task, each correct answer was given 
one point; as the answer of the target item was definite, there were no partially-correct 
responses. Blank and incorrect responses (e.g., He walk home) were assigned a score of zero. 
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In addition, pronunciation errors in the oral production task were ignored on the condition that 
the target structure was understandable. The highest score was ten both on the interpretation 
and the production task, twenty in total. The interpretation task contained masking sentences 
to disguise the aim of the study, but they were not scored. The first author and one of the 
regular classroom teachers marked the interpretation and production tasks. Some of the 
utterances in the oral production task were not comprehensible; this problem was resolved by 
listening to the recorded audios repeatedly and through discussion.  The inter-rater agreement 
was 97%. 
 After ensuring that the data were normally distributed among all the groups, a series of 
statistical analyses were carried out. In order to ensure that there were no pre-existing 
differences among the groups before the intervention, a one-way ANOVA was performed on 
the pre-test scores. While the analysis revealed no significant difference among the five 
groups on the oral production task, F (4, 144) = 1.08, p = .371, there was a significant 
difference among the groups on the aural interpretation task, F (4, 144) = 3.18, p = .015). To 
discover the reason for this difference, pairwise comparisons with a Bonferroni adjustment 
were conducted. The results indicated that the difference was caused by the PI-EI and PBI+EI 
group means (p < .014). As the comparison of these two groups is not the aim of the present 
study, we believe these specific differences will not have an adverse impact on the study 
findings.  
Results  
Results for the Aural Interpretation Task 
The aural interpretation task consisted of ten target items. The descriptive statistics for the 
task are presented in Table 1 and Figure 2. The results show that all the instructional groups 
improved their pretest scores more than the control group both on the immediate posttest and 
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the delayed posttest.  
Table 1 
Mean Scores on the Aural Interpretation Task by Treatment Group and Time 
 
Pretest Posttest Delayed Posttest 
Mean SD Mean SD Mean SD 
Aural Interpretation 
PI+EI 5.89 2. 283 8. 75 1. 43 8. 46 1. 835 
PI-EI 6. 13 2. 254 9. 25 1. 27 8. 91 1. 445 
PBI+EI 4. 16 2. 641 6. 59 3. 004 8. 84 1. 886 
PBI-EI 5. 53 2. 667 8. 44 2. 063 8. 78 1. 57 
Control 5. 00 2. 129 5. 06 1. 914 5. 31 2. 056 
Note. PI+EI, n= 28; PI-EI, n =32; PBI+EI, n = 32; PBI-EI, n =36; Control, n = 16 
To examine whether instructional types were comparable, a 5 × 3 factorial repeated 
measures ANOVA was conducted for the tests. It showed a main effect for the within-subjects 
variable Test, F (2,144) =91.07, p <0.001, η2=0.40; a main effect for the between subjects 
variable Group, F (4,144) =12.98, p <0.001, η2=0.27; and a significant Group × Test 
interaction, F (8,144) =6.35, p <0.001, η2=0.15. The Group × Test interaction is displayed 
visually in Figure 2. 
15 
 
 
Figure 2. Group × Test interaction on the aural interpretation task. 
To examine the main effect for Group, pairwise comparisons with a Bonferroni 
adjustment were conducted and revealed the following significant differences between 
groups: (a) all the instructional groups outperformed the control group; PI+EI vs. the control 
group (Mdiff = 2.58, p = .001); PI-EI vs. the control group (Mdiff = 2.97, p = .001); PBI+EI vs. 
the control group (Mdiff = 1.41, p = .05); PBI-EI vs. the control group (Mdiff = 2.46, p = .001). 
(b) The only difference among the instructional groups emerged between the PI+EI and 
PBI+EI groups, the former outperforming the latter (Mdiff = 1.17, p < .05). 
To further examine the main effect for time (test), pairwise comparisons with a 
Bonferroni adjustment for multiple comparisons revealed the following differences: scores of 
all the instructional groups on the immediate posttest (posttest 1) were greater than the pretest, 
Mdiff = 2.28, p < .001; and scores on the delayed posttest (posttest 2) were greater than the 
pretest, Mdiff = 2.72, p < .001.  
Bonferroni adjustment analysis was run for the immediate posttest, which revealed that 
the PI+EI group outperformed the PBI+EI group, Mdiff = 2.16, p < .001. In addition, the PBI-
EI group also performed better than the PBI+EI group, Mdiff = 1.85, p < .05. Finally, all 
groups except for the PBI+EI performed better than the control group: PI+EI vs. the control 
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group, Mdiff = 3.69, p < .001; PI-EI vs. the control group, Mdiff = 4.19, p < .001; PBI-EI vs. the 
control group, Mdiff = 3.38, p < .001.  
According to the Bonferroni adjustment analysis for the delayed posttest, all the 
instructional groups performed equally well and better than the control group: PI+EI vs. the 
control group, Mdiff = 3.15, p < .001; PI-EI vs. the control group, Mdiff = 3.59, p < .001; 
PBI+EI vs. the control group, Mdiff = 3.53, p < .001; PBI-EI vs. the control group, Mdiff = 3.47, 
p < .001. A summary of the findings is displayed in Table 2 below. 
 
Table 2 
Summary of Comparisons between Treatment Groups on the Aural Interpretation Posttests 
Posttest 1 Posttest 2 
Comparison P Comparison P 
PBI-EI > PBI+EI < 0.05 PI+EI   > Control < 0.001 
PI+EI   > PBI+EI < 0.05 PI-EI    > Control < 0.001 
PI+EI   > Control < 0.001 PBI+EI > Control < 0.001 
PI-EI   > Control < 0.001 PBI-EI > Control < 0.001 
PBI-EI > Control < 0.001   
 
Results for the Oral Production Task 
The oral production task similarly included ten target items. The descriptive statistics for the 
task appear in Table 3. This table clearly displays that although all the groups started at a very 
low level of the target structure, they improved their pretest scores more than the control 
group at the time of the immediate posttest and had maintained the improvement at the time 
of the delayed posttest.  
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Table 3 
Mean Scores on the Oral Production Task by Treatment Group and Time 
 
Pretest Posttest Delayed Posttest 
Mean SD Mean SD Mean SD 
Oral Production 
PI+EI 0. 82 2. 29 5. 21 4. 46 6. 04 4. 63 
PI-EI 1. 28 2. 40 6. 75 4. 38 7. 53 3. 65 
PBI+EI 0. 78 2. 09 6. 28 3. 69 5. 56 4. 16 
PBI-EI 0. 33 0. 86 6. 81 3. 82 7. 44 3. 33 
Control 0. 63 1. 26 2. 88 4. 21 1. 88 3. 76 
Note. PI+EI, n= 28; PI-EI, n =32; PBI+EI, n = 32; PBI-EI, n =36; Control, n = 16 
The analysis of a 5 × 3 factorial repeated measures ANOVA found a significant main 
effect for the within-subjects variable Test, F (2,144) = 120.32, p <0.001, η2=0.46; a main 
effect for the between-subjects variable Group, F (4,144) =5.72, p <0.001, η2=0.14 and an 
interaction effect between Time × Group, F (8,144) =3.43, p <0.001, η2=0.09. The Group × 
Test interaction is displayed visually in Figure 3. 
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Figure 3. Group × Test interaction on the oral production task 
 In order to further examine the group differences, pairwise comparisons with a 
Bonferroni adjustment were conducted. All four of the instructional groups scored higher than 
the control group, PI+EI vs. the control group (Mdiff = 2.23, p = .05); PI-EI vs. the control 
group (Mdiff = 3.40, p = .001); PBI+EI vs. the control group (Mdiff = 2.42, p = .05); PBI-EI vs. 
the control group (Mdiff = 3.07, p = .05).  There were no statistically significant differences 
among the instructional groups on the oral production task.  
For the significant main effect for time (test), pairwise comparisons with a Bonferroni 
adjustment was conducted. All the instructional groups scored higher on the immediate 
posttest (Posttest 1) than they did on the pretest, Mdiff = 4.82, p < .001, and they similarly 
produced more accurately on the delayed posttest (posttest 2) than they did on the pretest, 
Mdiff = 4.92, p < .001. 
The results of the Bonferroni adjustment analysis for Posttest 1 revealed that (a) no 
significant differences were obtained among the instructional groups on the oral production 
task—all performed equally well. (b) Only PI-EI and PBI-EI performed significantly better 
than the control group: PI-EI vs. the control group, Mdiff = 3.88, p < .05; PBI-EI vs. the control 
group, Mdiff = 3.93, p < .05. At Posttest 1, no other significant contrasts were found.  
According to the results of the Bonferroni adjustment analysis for Posttest 2, all the 
instructional groups outperformed the control group: PI+EI vs. the control group, Mdiff = 4.16, 
p < .05; PI-EI vs. the control group, Mdiff = 5.66, p < .001; PBI+EI vs. the control group, Mdiff 
= 3.69, p < .05; PBI-EI vs. the control group, Mdiff = 5.57, p < .001. No other significant 
contrasts were found among the groups. A summary of the findings is displayed in Table 4 
below. 
Table 4 
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Summary of Comparisons between Treatment Groups on the Oral Production Posttests 
Posttest 1 Posttest 2 
Comparison p Comparison P 
PI-EI    > Control < 0.05 PI+EI   > Control < 0.05 
PBI-EI > Control < 0.001 PI-EI    > Control < 0.001 
  PBI+EI > Control < 0.05 
  PBI-EI > Control < 0.001 
 To conclude, the results generally showed that both structured input with or without EI 
and structured output with or without EI improved students’ L2 grammar knowledge of the 
English simple past tense morpheme –ed. The study also found that explicit information plays 
a partial role in processing instruction: explicit information mediated the PI group to 
outperform the PBI group on the interpretation task, but not on the production task. Therefore, 
the role of EI, especially in processing instruction, was found to be important when PI and 
PBI groups were compared. On the other hand, EI was not found to be influential when PI or 
PBI groups were compared to one another within the groups (i.e., the comparison of PI+EI to 
PI–EI, or the comparison of PBI+EI to PBI–EI).  
Discussion 
For the first research question, the current study compared the role of PI and PBI in students’ 
learning of the simple past -ed as measured by a sentence-level aural interpretation task. It 
further aimed to find out how EI mediates the effectiveness of PI and PBI on the same task.  
According to the results of the interpretation task, the four instructional groups 
performed significantly better than the control group and the comparison of PI+EI group to 
PI–EI showed no significant difference; that is, both PI conditions had equal scores on the 
tasks, whereas PBI-EI performed significantly better than PBI+EI group only on the 
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immediate posttest but not on the delayed posttest. This result shows that the presence of EI 
was not found to affect PI, whereas when EI was not included, the PBI-EI group performed 
significantly better than the PBI+EI group. 
As for a comparison of the PI condition and the PBI condition, when EI was not factor, 
learners in PI group (PI-EI) scored as equally well as those in the PBI group (PBI-EI), not 
only on the immediate posttest but also after a three-week period on the delayed posttest. In 
other words, structured input or structure output had both positive effect on students’ 
interpretation and production of the target form. On the other hand, a significant difference 
was discovered when EI was added as a component into the instructional sequence: learners 
in PI+EI performed better than those in PBI+EI in the immediate posttest, although they did 
not retain the improved performance after a three-week period on the delayed posttest. 
Therefore, contrary to findings of earlier studies in the literature (e.g., VanPatten & Sanz, 
1995; VanPatten & Fernandez, 2004; among many others), this study found that the higher 
scores of the PI+EI group over PBI+EI on the interpretation task (in the immediate posttest at 
least) was not only due to structured input (given that PI-EI and PBI-EI groups made equal 
gains), but also because of the beneficial and facilitative effect of explicit grammatical 
explanation for the PI group: EI mediated for the greater effectiveness of PI than PBI on the 
interpretation task.  
Some earlier PI studies (for instance, Fernandez, 2008; Culman et al., 2009; Henry et 
al., 2009; VanPatten et al., 2013) had also compared PI+EI to PI-EI groups, and all found that 
the effect of EI depended on the nature and complexity of the structure.  For example, “EI was 
beneficial for the correct processing of the subjunctive” (Fernandez, 2008, p. 595), “explicit 
information speeds up the processes underlying acquisition” (Culman et al., 2009, p. 28), and 
“EI does have a facilitative effect for L2 German learners with PI.” (Henry et al., 2009, p. 
571). VanPatten et al. (2013) similarly argued that EI is likely to produce different effects 
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“depending on the intersection of the processing problem and the particular structure” (p. 
509). When comparing PI and PBI conditions with and without EI, this study likewise found 
the equal importance of EI to that of structured input activities on the interpretation task at 
least immediately after the instruction as the PI+EI group performed better than the PBI+EI 
group, while the PI-EI group performed as equally well as the PBI-EI group. This finding can 
help understand mediating role of EI in PI especially when the nature and level of the 
complexity of the structure (e.g., –ed) are compared to the earlier PI studies (e.g., VanPatten 
et al., 2013). 
The second research question aimed to find out whether there were any significant 
differences between the PI condition and PBI condition on students’ learning of the simple 
past -ed when measured by an oral production task and how explicit instruction mediates the 
effectiveness of PI and PBI on the production task. The results showed that four instructional 
groups performed better than the control group and that all the instructional groups improved 
their pretest scores equally well on both the immediate and the delayed posttest. This result 
showed that although learners in PI conditions with and without EI were never exposed to any 
type of production-based activities, they produced equally as well as those in PBI conditions 
with and without EI. Supporting the results of VanPatten and Cadierno’s (1993) study, this 
finding suggests that PI as a direct intervention, as in VanPatten’s model, can provide a way 
for ‘better processing of input and knowledge that is apparently also available for production’ 
(VanPatten & Cadierno, 1993, p. 54) and an ‘opportunity to interpret the meaning–form 
relationship correctly without any practice in producing the targeted form or structure’ (Lee & 
Benati, 2009, p. 75). In other words, as in the earlier studies (e.g., VanPatten & Oikkenon, 
1996, among many others), when PI conditions with and without EI were compared on the 
production task, they performed equally well over time. That is, it was the structured input 
that helped learners to produce the targeted form, not the EI. In their similar research, Sanz 
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and Morgan-Short (2004) found a lack of a role of EI in PI, and therefore argued that EI may 
not be a necessary component for PI. Or, as Doughty (2004) put it, the inclusion could be 
superfluous when one wants to draw attention to form.  
 Similarly, when PBI conditions with and without EI were compared on the production 
task, it was found that the greater improvement was likewise not because of EI but because of 
structured output activities. Put another way, structured output activities helped learners to 
notice, interpret, and produce the target complex structure as they were pushed to produce the 
form in the instructional stage. As both PBI-EI and PBI+EI groups performed equally well 
over time from the pretest to the delayed posttest, it can then be argued that the grammatical 
structure itself was found by the learners to be essential in referential and affective structured 
output activities. Additionally, as Loschky and Bley-Vroman (1993) suggest, the activities 
formed the ‘essence of what is being attended to’ (p. 139) while producing the structure. That 
is, when learners were pushed to produce comprehensible output in meaningful 
communicative activities regardless of exposure to EI, they could ‘crack the code’ (Ellis, 
1984, p. 95), they could make form-meaning connections, and they could produce the targeted 
form equally well.  
Implications  
This study focused on the comparative effectiveness of processing instruction and production-
based instruction. It also sought to reveal any mediating role of explicit information on the 
effectiveness of PI and PBI. Although an important role for EI was found when PI and PBI 
groups were compared, with superior performance of PI over PBI, no role of EI was found 
when PI with EI was compared to PI without EI and when PBI with EI was compared to PBI 
without EI.  
When considering these results, some interesting theoretical, methodological, and 
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pedagogical implications can arise for L2 teachers both in EFL and ESL contexts. 
Theoretically, as to any role of EI in L2 grammar, this study showed that EI mediates for the 
greater effectiveness of PI over PBI on the interpretation task in the immediate posttest. 
Therefore, this finding suggests the benefits of EI in processing instruction compared to PBI 
on students’ learning of the simple past tense morphology on the interpretation task. 
According to DeKeyser and Botana (2015), it is the task-essentialness of structured input 
activities or ‘incomplete learning of the EI’ (p. 301) that determines any role of EI in PI. 
Therefore, they suggest regular provision of EI throughout the instructional stage, not just at 
the beginning of the treatment as in many PI studies. Botana (2013) likewise argued that when 
EI is repeatedly provided to students with task-essential structured input activities, EI 
produces ‘more robust and more durable’ gains (p. 163). 
In terms of production, however, all four instructional groups showed equal 
performance. Put simply, although EI plays a facilitative role in helping L2 learners to 
interpret form-meaning relationships, it does not help learners to produce the targeted form. 
Therefore, English teachers could give metalinguistic explanations related to grammatical 
forms, but they should consider the possibility that explanation may not take their learners up 
to the desired production level. This study did not include a fifth instructional group (EI only), 
but future studies could compare PI (+EI/-EI) and PBI (+EI/-EI) groups to an EI – only group 
to find out whether EI alone can improve students’ progress as much as either PI or PBI can. 
Methodologically, this study investigated the role of EI on L2 grammar learning not 
only by comparing PI-EI (structured input only) to PBI-EI (structured output only) but also by 
comparing structured output groups with one another (PBI+EI to PBI-EI). Future studies can 
extend the findings of this study by both measuring students’ performance in a computer 
setting and exploring students’ eye movements using an eye-tracker, so that cognitive and 
more in-depth data can be collected. By eye-tracker studies, successful students’ fixation, 
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saccades, regressions, and gaze can be displayed, and it can provide evidence related to the 
effectiveness of PI or PBI on the acquisition of the targeted forms.  
Pedagogically, this study offers some ideas not only for EFL but also for ESL teachers. 
First, to teach English simple past tense regular verb form –ed, teachers can benefit from 
either type of instruction (PI or PBI) as both equally help learners gain optimal processing 
strategies. Second, teachers can prepare materials considering PI or PBI with and without EI. 
However, one should bear in mind that EI plays a facilitative role in PI to outperform PBI 
when helping learners to interpret form-meaning connections. Consequently, given the fact 
that the role of EI in PI is still being debated in the literature, teachers should not rely on 
structured input activities alone while preparing and using PI materials, but they can refer to 
EI throughout the instructional period. Third, in line with earlier PI research (e.g., VanPatten 
& Cadierno, 1993, among many others), this study revealed PBI should not be viewed as the 
only option to encourage learners to produce the target structure -ed. Fourth, teachers can 
implement both PI and PBI, as learners have proven that they can sustain their improved 
performance for up to three weeks after exposure to both types of tasks.  
Conclusion 
The study reported in this article partially supports the findings of earlier PI research. The 
study mainly indicated that EI mediates the greater effectiveness of PI over PBI on an 
interpretation task, thus making PI+EI instruction more effective than PBI+EI, although no 
significant difference was found on a production task. Its results should be considered along 
with its limitations, such as possible ceiling effect and/or lack of one more instructional group 
receiving EI only. Therefore, the results should be evaluated considering only the targeted 
structure in the study (simple past tense morpheme –ed). Future studies can replicate the same 
design with PI (+EI/-EI) and PBI (+EI/-EI) groups to find out whether explicit information 
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plays a role in in processing instruction and in production-based instruction involving students 
from different linguistic backgrounds. 
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Appendix A: A sample for structured input activities in PI packet 
Referential structured input activity: Listen to the following statements made by a journalist 
about the life of footballer David Beckham and decide whether each statement is referring to 
his past life as a Los Angeles Galaxy player or his present life as a retired footballer. Put an X 
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or a tick for the correct option. 
   LOS ANGELES GALAXY  RETIRED          
                (PAST)     (NOW)      
1. ___________    ___________ 
2. ___________    ___________   
Sentences heard: 
David Beckham. . .  
1. earned a lot of money  
2. works in a football academy  
    (8 more items) 
Affective structured input activity: Read the phrases about a group of students and their past 
activities and indicate whether they happened in your school. Circle True or False.  
1. We enjoyed a summer picnic. 
a) True  b) False 
2. We visited the library. 
a) True  b) False 
(8 more items) 
Appendix B: A sample for structured output activities in PBI packet 
Referential structured output activity: The pictures below come from a local newspaper in 
London.  They show a story about Robin in the past. Write/tell his story using the verbs given. 
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1. Robin / stop       
2. woman / call for help 
       (8 more items) 
Affective structured output activity: Write/tell what you did in your school last semester. Use 
the following verbs/nouns  
enjoy a summer picnic visit the library exercise together 
work in the garden paint the walls organize a day trip 
Appendix C : Explicit grammatical information handout 
 We use Simple past tense to talk about finished actions in the past. 
We add –ed, -d, or -ied to the end of the verb to make the past simple of most verbs.  
E.g. Last night he stayed in a hotel.  
E.g. He prepared breakfast two hours ago. 
E.g. She studied English last year.  
 When you use the Simple past tense to refer to finished actions in the past, you can 
also find some time-related phrases or temporal adverbs such as in the examples 
above: 
yesterday  two hours ago   last year 
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HOWEVER: 
ALWAYS PAY ATTENTION TO THE END OF THE VERB TO UNDERSTAND ITS 
PASTNESS BECAUSE YOU CAN SOMETIMES HEAR OR READ A SENTENCE 
WITHOUT TEMPORAL ADVERBS (e.g., he walked home).  
 
WHEN YOU READ OR LISTEN, YOU MUST RELY ON THE TENSE ENDING TO 
UNDERSTAND WHETHER THE EVENT HAPPENED IN THE PAST.
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Appendix D: A sample of the activities used in assessment tasks 
Aural Interpretation Task: The comparative statements below come from a British magazine 
about Mr. Bean’s present life and Charlie Chaplin’s past life. Listen to their story and decide 
whether the statement is referring to Mr. Bean or Charlie Chaplin.  
 
    Mr. Bean     Charlie Chaplin   
(NOW)      (IN THE PAST) 
1. ___________     ___________ 
2. ___________     ___________ 
Sentences heard: 
1. He appeared in music halls. 
2. He is studying for his Master’s degree at Oxford. 
     (13 more with masking sentences) 
Oral Production Task: Tom went parachuting. Look at the pictures below to learn about 
Tom’s past activities. Talk about what he did using the verbs below.  
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Actions before and after parachuting 
1. want to relax  
2. jump down 
(8 more items) 
 
 
